comprising the network and E is a set of directed edges between vertices representing inter-node wireless links. Let N=|V|. Henceforth, the terms vertex and wireless node, as well as edge and wireless link, are used interchangeably in this paper. We use the protocol interference model [1] to define the conditions for a successful wireless transmission, i.e., the transmission of a link between two nodes is successful if 1) the two nodes are within communication range of each other, 2) neither of the transceivers is being occupied by other links, and 3) no node within a receiving node's interference range is transmitting using the same time slot. We There are two kinds of conflicts suffered by wireless links in wireless ad hoc networks [2] . The first kind of conflicts, called explicit conflicts, is caused when more than one link share a common node's transceiver at the same time. The second kind of conflicts, called implicit conflicts, is a consequence of wireless interference in a neighborhood.
Consider the wireless network with a chain topology in Fig. 1 . There are four nodes in the network and the distance between adjacent nodes is 100m. The transmission range and the interference range of the nodes are 100m and 250m respectively. It is clear that the conflicts between L1 and L2 or between L3 and L4 are explicit conflicts and the conflicts between L1 and L3 or between L2 and L4 are implicit conflicts.
We use a distributed edge coloring algorithm which only requires local information, i.e. information from immediate neighbors, to assign different sub-frames to links with explicit conflicts. Avoiding implicit conflicts needs topology information from nodes out of transmission range and it may be difficult to get such information in wireless ad hoc networks. We use probability theory to analyze how to minimize the implicit conflicts without requiring any topology information. We shall elaborate on the details of our algorithm in the next section. Fig. 1 A chain-topology wireless ad hoc network. where Ps is the average number of all successful packets in each frame. 
Performance Evaluation
The following scenarios are adopted for simulation: is stable, i.e. as the density of the nodes and the traffic load increase, the throughput varies little. Note that the throughput of R-TDMA in Scenario 2 is higher than that in Scenario 1. This is because when the number of nodes increases, the distribution of links is more symmetrical and the spatial usage is improved.
Since the physical interference model [1] is widely used and we would like to observe how the effectiveness of our scheduling algorithm will change if the physical interference model is utilized, we also evaluate the algorithms by applying the physical model. The path loss exponent is set to be 2 and the SIR (Signal-to-Interference Ratio) threshold is set to be 8dB. Figure 5 shows the average throughput of CP-TDMA, DRAND and R-TDMA based on the physical model for Scenarios 1 and 2, respectively. It is obvious that CP-TDMA also exhibits good performance under the physical model. Note that the throughput based on the physical model is higher than that based on the protocol model. It is because the physical model is less restrictive than the protocol model: it may occur that a packet from node u to node v is correctly received even if there is a simultaneous transmitting node w within the interference range of v (for instance, because node u is very close to node v). As a result, higher throughput is achieved by applying the physical model.
Conclusion
In this paper, we propose a new distributed coloring-and probability-based TDMA scheduling that maximizes the throughput of wireless ad hoc networks. We evaluated our scheduling algorithm analytically and numerically and showed that it exhibits better performance than existing algorithms. 
